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LIVER RESECTION UNDER INFLOW OCCLUSION:
A BLOODLESS OPERATION?
ABSTRACT
Stephen, M. S., Sheil, A. G. R., Thompson, J. F., Wilson, T. and Boland, S.L. (1990)
Aortic occlusion and vascular isolation allowing avascular hepatic resection. Archives of
Surgery; 25: 1482-1485.
Occlusion of the supracellac abdominal aorta and hepatic vascular isolation were
employed in a series of 15 patients as a definitive method to allow avascular hepatic re-
section. The series was compared with an earlier group ofpatients treated conventionally.
In the avascular hepatic resection group there was no mortality; hypotenslon did not occur
at the time of hepatic vascular isolation; rapid, accurate excision of the hepatic lesions
could be achieved in a bloodless field; resection of midline lesions and those involving the
great veins was possible; and "segmentectomies," or resections crossing segmental
boundaries, could be performed where previously formal hepatic lobectomies were
required. Concomitantly, the greatest amount of uninvolved hepatic parenchyma re-
mained in situ. There was increased ease of operative management, reduced blood loss,
and reduced operating time (mean, 2.8 hours).
PAPER DISCUSSION
KEY WORDS" Liver resection, liver ischaemia, inflow occlusion.
Control of blood loss is the main objective of surgeons during the performance of
hepatic resection. Reduction of peroperative haemorrhage appears today as the mainHPB INTERNATIONAL 335
factor to avoid operative mortality and to lower post operative morbidity rate 1-3. Any
attempt to achieve bloodless liver resection is thus welcome. The article by Stephen
et al., reports an experience of 15 liver resections performed with the use of vascular
isolation according to the technique ofHeaney 4. In 1966 this author reported 3 cases of
liver resection with combined clamping of the supracoeliac aorta, the portal triad
(Pringle manoeuvre) and the inferior vena cava (IVC) below and above the liver at the
intra-pericardial level. No further publications have appeared. The technique of
vascular isolation applied by the Sydney team is very similar to the Heaney procedure
but differs by clamping the supra-hepatic IVC below the diaphragm which prevents
blood pooling in the liver via the diaphragmatic veins, and subsequent bleeding during
liver transection. Even if this technical modification represents an improvement, the
level ofclamping ofthe infrahepatic IVC below the right adrenal vein is not satisfactory
for the same reason. Hepatic vascular exclusion is a fairly well tolerated procedure if the
IVC exclusion is complete, with interruption of the venous flow coming from the
diaphragmatic, right adrenal and lumbar veins. From our experience correct applica-
tion of the caval clamps is thus most important if good haemodynamic tolerance is to
be achieved5’6.
Clamping of the supracoeliac abdominal aorta has been completely abandoned by
us for several reasons: good tolerance of simple triple exclusion (if the technique is
adequate), difficulty in reaching the aorta in cases of massive liver tumour which
represents the typical indication for hepatic vascular exclusion, and risk of paraplegia
secondary to ischaemia ofthe spinal cord ifAdamkiewicz’s artery is cross clamped. One
has to admit that as approach to the aorta through the diaphragmatic crura results in
thoracic rather than abdominal aortic clamping. No adverse effect of aortic occlusion
was observed on kidney, gastrointestinal nor spinal cord function in this series, mainly
because ofthe very limited ischemic period (19.5 +__ 7 min.). The authors deserve special
congratulations for the speedy procedure which illustrates their skill. I am concerned
about the example their publication represents, as it might be followed by less
experienced surgeons, with a major risk of severe complications.
As far as the comparison with the conventional technique is concerned (10 previous
consecutive patients), no definitive conclusion can be drawn from this type ofhistorical
data. Nor is it possible to assess whether the 2 groups are similar: 9 hemihepatectomies
out of 10 in the conventional group, 9 segmentectomies out of 15 in the avascular
group. It is true that blood loss appears to be reduced in the avascular group
(1720 + 800 versus 3940 1600 ml) but I emphasize that haemorrhage remains signifi-
cant with the proposed technique. And it should be stressed that not a single cirrhotic
patient was included in this study.
Finally, I cannot agree with Stephen et al., when they claim that safe and speedy
resections are possible without precise regard for the anatomic hepatic segments. Func-
tional viability of the remnant liver presupposes vascular and biliary integrity which is
achieved, in our opinion, by precise and unspeedy technique respecting anatomic
landmarks. The role of peroperative ultrasonography has to be stressed in this regard.
The good tolerance of the liver to prolonged normothermic ischemia7, up to 90
minutes in the absence ofhepatic dysfunction prior to surgery, is the main argument for
performing any liver resection using vascular clamping to reduce haemorrage and
avoid any blood transfusion. Depending upon the case, vascular clamping may be a336 HPB INTERNATIONAL
simple Pringle manoeuver, the most common situation, or less frequently complete
hepatic vascular exclusion by clamping the hepatic pedicle and the vena cava below
and above the liver when the tumor is massive and/or badly located, i.e., close to the
hepatic veins or inferior vena cava.
Associated aorta clamping does not offer any further advantage and is associated
with its own complications. For this reason, it appears unnecessary in our practice
today.
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